ONE element of style which seems to be characteristic of an author, in so far as can be judged from general impressions, is the length of his sentences. This author develops his thought in long, complex and wandering periods: that finds sufficient for his purpose a sequence of sentences that are brief, clear and perspicuous. Since the length of a sentence can be readily measured, for practical purposes, by the number of words, it occurred to me that it would be of interest to subject this impression to statistical investigation.
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Sentence-Length as a Statistical Characteristic number. Thus 251 would be reckoned as one word and so would 3,251,452; although two hundred and fifty one would be five words, and three million, two hundred and fifty one thousand, four hundred and fifty two would be thirteen. This may seem arbitrary: but again, if the number is stated in figures eye and mind grasp it as a whole, while if in words it has to be taken word by word. For the same reason, fractions such as 3 or 1, which are also frequent in Graunt and Petty, were reckoned as a word each. Sums of money stated in figures, such as ?1. 2s. 8d. were to the best of my recollection treated as if pounds, shillings and pence were so expressed in words-not very consistently with the principle stated above. If any matter was so full of figures that it practically ceased to be prose even in the humblest sense of that term, if for example it was set out in tabular or semi-tabular form, it was simply cut out.
In all such instances as the above I really do not think it is of very much practical consequence what rule is adopted: nor even of much practical consequence if the treatment is not always self-consistent. Sentences vary too much in length for what are after all minor errors of measurement to be of much consequence. If, on the other hand, the author simply quotes a complete sentence from somebody else, that is not the author's writing and must be omitted: as for example when the same author writes A gag-eater in our time was equivalent to a goul, and bold in equal detestation. suffered under the imputation.
-'Twa8 said He ate strange flesh.
The quotation must be dropped. But no rule can be applied strictly to living literature. Thomas a Kempis, for example, quotes the words of scripture so freely that if one cut out scriptural quotations one would eliminate a considerable proportion of his work. He has made scripture his own, and what he has written must stand as his.
A serious difficulty arises only when, say, an essayist is discussing a poet and makes a long and purely illustrative quotation. This may be of any length, and it may be so made as virtually to form part of the sentence of the critic himself, or may follow almost indifferently a colon or a full stop at the end of the critic's sentence. Quotations made in the first way, and even those made in the second way after a colon, I tended at first to include. But, on coming across very long 368
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A and B, the total distribution for the two together. From inspection it will be clear that the two samples are very concordant, though figures are inevitably slightly irregular and fluctuating. In both the frequencies increase rather abruptly in the interval 11-15; in both they reach a maximum in the interval 31-35, and then tail away very slowly indeed, so that there is a considerable number of sentences of 101-200 words in length and a few over 200. The record is a sentence of 311 words, as punctuated, i.e. from full stop to full stop. The reader will find it in the penultimate paragraph of Essay XXVII, "Of Friendship". It might well be broken up: but I do not think at this early stage I had attempted any revision of punctuation, hardly having realized the difficulty mentioned in the preceding section. Table B gives the data from Coleridge's Biographia Literaria. I began at the beginning and continued to about the middle of chapter ix, when I had a batch of just over 600 (actually 601) sentences, which I judged sufficient: this is sample A. For sample B I meant to take a similar batch from near the end and began with chapter xx in vol. ii, not noticing that a great part of the remainder of this volume consisted of " Satyrane's Letters ". The result was that chapter xx to the end gave me only about half the number of sentences wanted, and to complete the sample I went back to the beginning of the volume (chapter xiv) and worked on from that point to about the middle of chapter xviii. This gave me sample B of 606 sentences. Again, inspection of the table shows that the distributions for samples A and B are closely alike and somewhat different from those of Table A. The actual maximum frequency occurs earlier, at 26-30 for sample A, and 21-25 both for sample B and for the two samples together; and the distribution is less scattered, there being a smaller proportion of the very long sentences of over 100 words in length. With Biographia Literaria the quotation difficulty became at times acute: a page or two, or a shorter passage, was omitted here and there to evade it.
The data derived from Lamb's essays are given in Table C. Sample A was taken from Elia (1st edition, 1823), from the beginning to some two-thirds of the way through "Mrs Battle's Opinions on Whist ". Sample B was drawn from the middle of the Last Essays of Elia (1st edition, 1833), starting with the essay "Detached Thoughts on Books" and continuing to the end of "Barbara S-". Once more, the general consistence of the two samples looks quite satisfactory. Short sentences are much more frequent than with Coleridge, and the greatest frequencies occur in the intervals 6-10 and 10-15, which are almost equally frequent.
Finally, in Table D we have the data from Macaulay's Essays. Sample A was taken from the beginning of the essay entitled "Lord Bacon" (1837): sample B from the beginning of the essay on the Earl of Chatham (1844). In this instance the two samples do not agree quite so well as in previous tables. The first three frequencies are quite concordant and agree in placing the maximum frequency at sentences of 11-15 words. But thereafter the frequencies of sample B exceed those of sample A right up to the interval 46-50, after which the position is reversed, so that the second sample is less scattered than the first. But the difference is not great.
So far we have dealt only with the similarities and differences suggested by brief inspection of the tables, but it is desirable to summarize in terms of statistical measures. Distributions of this kind, with long tails in which rather wild outliers may occur, might, it seemed to me, be best dealt with by the method of percentiles. While therefore I have calculated the arithmetic means as the most familiar form of average, I have also given the median, and for the rest have contented myself with the lower and upper quartiles Q1 and Q3, the interquartile range Q3-Q as a measure of dispersion, and the ninth decile D9 as an index to the extension of the tail of the distribution. These percentiles are calculated on the usual convention that the intervals may be regarded as 0 5-55, 55-10-5, 10.5-15.5, etc., and the distribution treated as continuous.* These constants, for Tables A-D, are given in'Table I. The table brings out very well the degree of consistence of each author with himself, and his differences from the others. For samples A and B of Bacon, mean, median, lower quartile and interquartile range agree within less than a unit, upper quartiles differ by 1-5 units and ninth deciles by 2-4, no very great difference from the practical standpoint especially in the constants most affected by fluctuations of sampling. For Coleridge, the two samples differ by between 1 and 2 units in the case of mean, median and lower quartile; the upper quartiles differ by 3*3, the interquartile ranges by 2-1 and the ninth deciles by 4-2. For Lamb the differences are less than a unit in the case of mean, upper quartile and interquartile range, the difference is exactly a unit for the two lower quartiles, 1*3 units for the medians, and 3-6 units for the ninth deciles. For Macaulay the * As offprints at least of this paper may fall into the hands of some who are not statisticians, I may be forgiven for a note of explanation. The arithmetic mean is the common form of average, the sum of the quantities to be averaged divided by their number. Given a frequency distribution, it is calculated on the assumption that all observations falling into any one interval have the midvalue of that interval, e.g. that all sentences in the interval 6-10 are eight words long: this gives quite a close approximation. The lower quartile is the sentence-length such that one quarter of all sentences are shorter and three quarters longer. But sentence-lengths are discontinuous: sentences of 25 words or less might be less than a quarter of the whole, sentences of 26 words or less more than a quarter; hence some convention is necessary if a precise value is to be stated. The convention is that given in text above, and we proceed by simple interpolation. Thus in the total distribution of Table A We may conclude accordingly that sentence-length is a characteristic of an author's style. There is no discrepancy between the results of our statistical investigation and the judgement made from general impressions. Given similar material and mode of treatment, an author's frequency distribution of sentencelengths does remain constant within fairly narrow limits. At the same time, it must be admitted, the limits cannot be precisely defined. In case of dispute as to whether two works are or are not by the same author, a judgement based on frequency distributions of sentence-lengths for the two must in the end be a It is obvious that a series formed from the lengths of such sentences is not a random one and that consequently differences between samples taken as we have taken them may greatly exceed the limits of simple sampling without, for practical purposes, being of any real significance. The differences between the upper quartiles and between the ninth decides of the two samples from Coleridge, for example, are 10 or 11 times the standard errors, but cannot be regarded as very material.
One point regarding the form of these distributions may be noted as of interest to the statistician. They are not of the Poisson type but of the type in which the square of the standard deviation largely exceeds the mean. The following are the figures for the total distributions, the unit being a word: 
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Here there is a full stop after dixerunt, respondit, ait, before the words spoken are given, although after cecinerunt only a colon. In all cases, it seems to me, the words spoken or quoted should be counted in with the preceding words as if there was only a colon. Further, in Lib. III I have to confess to a piece of carelessness. A number of chapters in this book begin with the vocative "Fili." followed by a full stop. This should, I think, clearly be counted with the words following: in a translation it would be followed only by a comma. But at first I had entered the word as a one-word sentence, and did not realize that the point was important since this introduction was frequent. To have left things as they were would have created a misleading number of one-word sentences: to have revised the numbers of words in all the initial sentences of the chapters affected would have entailed more labour in altering tables than I was inclined to undertake. Finally, I simply struck out all these occurrences of initial "Fili ", of which there were sixteen. Sentences in the Imitatio being very short, my original distributions were booked up ungrouped, and this made the number of " l's" very conspicuous.
The sample to represent the miscellaneous admitted works of Thomas a Kempis was similarly made up from ten subsamples of about 120 sentences each taken from the following:
(1) De tribu8 Tabernaculis. The first five form sample A and the second five sample B of Table F . Sample A in this instance has more very short sentences, of ten words or less, than sample B, but the two are otherwise very much alike, and also resemble the distributions of Table E I hope it will be agreed that this is not normal prose-there is no continuity of thought nor development of ideas-but an exceptional tour de force, and was legitimately rejected. My subsamples were taken from the following:
( rejection on the first sampling) . I found it in fact quite impossible altogether to avoid the element of personal judgement and doubt now if it was desirable to attempt it: the point is discussed at the end of section IV. Relatively little was, however, rejected under the last head and the ground covered was, I think, more varied than before. When the column was fixed, I started with the first sentence beginning therein and continued straight ahead until 20 sentences had been counted. Samples A and B of Table H are therefore founded on 30 such "random passages" each, and the total column on 60 "random passages". If the " total " columns of Tables G and H are compared, it will be seen that they are closely similar. Tables G and H for Gerson, it will be seen that there are very considerable differences, especially in the numbers of long or moderately long sentences, e.g. of more than 50 words. In Tables E and F  these number 15 and 22 respectively; in Tables G and H 0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 2, 2, 2, 2, 3, 4 (ref. 15, vol. I, pp. 295-6 ). I allowed this sentence to begin with the words " To which purpose ", the initial words in the last paragraph at the foot of p. 295, in spite of the relative adjective; but all the nine paragraphs beginning with " The value " on p. 296 had, it seemed to me, to be reckoned as part of the sentence, for the last alone possesses a verb. The result is that the sentence, on my reckoning, only stops at the words "Eighty thousand pounds" which close the paragraph towards the foot of p. 296. This is, I think, a lenient and doubtful reckoning. The first paragraph beginning " To which purpose " might well be taken as merely a relative clause properly belonging to the preceding paragraph, the sentence really beginning with the words " Now the Wealth of every Nation " in that paragraph, replacing the colon preceding "Now" by a full stop. This would add another 71 words to the 257 as I reckoned it in my work. Moreover, the paragraph following my No. 1 obviously forms part of the sentence with the introductory clause. Nos. 2 and 3 are not sentences as they stand, and ought to have been counted in also I think, but no. 4 is an independent sentence. Actually I find that in this case I do not seem to have obeyed my own rule that a word-sequence, to form a sentence, must be a grammatically complete expression of a thought, and nos. 2 and 3 were reckoned separately: this was, I believe done in some similar cases also. Indeed judging from the few instances where I have looked again at my classification some time after the original work was done, I seem to have been usually too merciful rather than too severe in placing the limits of the sentence. Difficulties were far more frequent and more troublesome than with any author I had tackled, and made the work both tedious and unsatisfactory, for far too much was thrown on my personal judgement. Hull says (ref.
If now Tables E and F for the Imitatio and the admitted miscellaneous works of a Kempis are compared with the
15, pp. lxvii-lxviii):
Unfortunately the use of rash calculations grew upon Petty, and as was to be expected, he gives widely varying estimates of the same things. It must be added that he is frequently inaccurate in his use of authorities and careless in his calculations and upon at least one occasion he is open to suspicion of sophisticating his figures. This is sufficiently severe but I would add that, in my opinion, Petty's literary style, more especially in his argumentative writing, is loose and slovenly, indeed at times hardly grammatical. It is difficult to dissociate such slovenliness in 379 writing from slovenliness of thought. Only in purely descriptive matter does his style take on quite a different complexion.
They have a great Opinion of Holy-Wells, Rocks, and Caves, which have been the reputed Cells and Receptacles of men reputed Saints. They do not much fear Death, if it be upon a Tree, unto which, or the Gallows, they will go upon their Knees toward it, from the place they can first see it. They confess nothing at their Executions, though never so guilty. In brief, there is much Superstition among them, but formerly much more than is now; for as much as by the That is both pithy and picturesque.
So much for the difficulties; and now let us turn to the data. Graunt's Observations form but a slim volume, and his sentences tend to be long: omitting all prefatory matter and the appendix, and also one or two passages with tabular matter that it seemed impossible to deal with in any other way, I obtained no more than 335 sentences in all. The distribution is shown in Table J of the Appendix. To give some notion of the consistence of the style throughout, I have also broken up the total into three approximately equal subsamples. These are so small, and the run of the figures inevitably so irregular, that no very close consilience can be expected; but the degree of consistence does not seem to be at all unsatisfactory, and is particularly close as regards the numbers of longish sentences.
For facility of comparison, I thought it would be convenient to make the samples from Petty of the same size, and so intended: but, owing to a small revision made later in the Graunt table on looking through the work again, the totals for Petty are 334 against the 335 for Graunt. Sample A was taken mainly from the Political Arithmetic, as the work most closely associated with his name by statisticians. But this gave me only 300 sentences, and 34 were added from the Treatise of Taxes to make up the desired total. Sample B was taken wholly from the Treatise of Taxes. The distributions are given in Table K of the Appendix, and it will be seen that they are on the whole very concordant, with the exception that A shows a larger proportion of sentences of excessive length. If comparison be made with Table J it is obvious that these samples from Petty contain a very much larger proportion of long sentences than the Observations. There are only 17 sentences of 101 words or more in Table J, 54 The data given by this experiment are shown in column C of Table K of the Appendix. It will be seen that the first part of this distribution differs quite appreciably from the corresponding portions of columns A and B, there being a larger number of short sentences. But the "tail" of long sentences does not differ greatly, there being 40 sentences of 101 words or more in column C against 54 in column A and 45 in column B. The main source of the divergence is mentioned below, and the value of the sample discussed. Table III gives the brief summary comparison in terms of means, quartiles etc. Taking first the medians and lower quartiles, all the three medians for Petty are higher than the median for the total of the Observations, which is the comparable figure based on the same number of sentences, but the median for sample C of Petty is lower than the median for sample A (based on only 111 sentences) of Graunt. A precisely similar statement is true for the lower quartiles. All the other constants, means, upper quartiles, interquartile ranges and ninth deciles are consistently higher for Petty than for Graunt, and the differences, especially for upper quartiles and ninth decides, quite considerable. The distributions for the two authors seem to me completely differentiated: or, to put it otherwise, the results confirm other evidence that the actual authorship of the Observations is not the same as that of the economic writings of Sir William in the same sort of way as Graunt, so the condition is strictly impossible of fulfilment: we did our best in taking samples from two tracts that were both argumentative, and these two samples were very fairly consistent with each other.
But this result raises the whole question of method: was I right in attempting something like random sampling at all? The notion that samples ought to be random is so firmly engrained in one's mind that it seems almost sacrilegious to object to the application of the rule in a particular case. But after all the problem surely is not whether a tract passing under the name of Jones does or does not resemble, in this particular characteristic, a random sample from the writings of Brown, but samples from Brown's writings dealing, so far as possible "with the same sort of material in the same sort of way ". The method of " selected samples" is, from this standpoint, entirely justified and perfectly correct. A critic may, of course, object to the particular choice of selected samples (the particular choice in this section and the last for example): but the method is right, and preferable to the method of "random passages" as I used it-that is to say with as little restriction as possible in regard to matter and treatment.
But there is this to be said. In the first place, used as I used it, the method does serve in some degree as a control and perhaps a warning. It brings out very well the apparent (comparative) homogeneity of Gerson's style in respect of sentence-length, and the heterogeneity of Petty's. In combination with selected samples it better exhibits all the facts. In the second place it might be used differently, just as much care being taken in deciding whether to accept or reject a passage given by the random numbers as in the case of the " selected samples ', but thereby obtaining a wider range of selection.
Further, there is a danger in random sampling to which possibly I have not paid sufficient attention, the risk of bias in sampling arising from the varying lengths of sentences and the fact that the series of sentence-lengths, in order as they occur, is not a random one. To take a simple but extreme example, suppose our book consisted of equal numbers of pages containing respectively 30 sentences Of 15 words each, and 15 sentences of 30 words each. Actually then the book would contain two sentences of 15 words to one of 30 words. But if we proceeded by the method used for obtaining "random passages" from Petty, taking only a sample of 10 sentences from each page determined by Tippett's numbers, we would tend to get a sample containing equal numbers of sentences of the two lengths: the number of long sentences would be overweighted. The difficulty would be surmounted if we made the sample, not a fixed number of sentences, but a fixed length of matter, say one page: or, provided the pages in the book were arranged fairly at random, by making the sample long enough to cover a number of pages, like my subsamples of about 120 sentences. In fact of course no real case is as simple or extreme as this, and actually it will be remembered that the "random passages" sample from Petty (sample C) gave fewer long sentences and more short sentences than samples A and B, though this is no proof that it was not in some degree biased in the direction indicated. Some possible processes of sampling might easily lead to extreme bias of this type. Suppose, for example, we decided to make a random sample of single sentences, determining the page and the number of a word on the page by random numbers, and taking the sentence in which this word happened to fall. Then, it seems to me, the chance of a sentence being " caught " for the sample would be directly proportional to its length; for a sentence of 10 words would have ten chances of being caught and a sentence of 40 words forty chances. (The difficulty is closely analogous to that of determining size of family by asking casual people as to the number of their brothers and sisters.) The risk is much lessened, in my opinion, by taking longish samples and, of course, if we are mainly concerned with comparisons and not absolute figures, is less important, for the bias is unlikely to be very different in the two authors compared by the same method. The whole question of the best method to use for random sampling is, however, worth further discussion. So far as my own experience goes, however, I am inclined to prefer the method first used, the method of selected passages of considerable length.
